A ubiquitin-based assay for the cytosolic uptake of protein transduction domains.
Protein transduction domains (PTDs) are promising tools for transducing presynthesized polypeptides across the plasma membrane. However, the development and optimization of PTDs are hampered by many technical problems and artifacts resulting notably from the tight binding of PTDs to the cell surface and the difficulty in discriminating, through imagery analyses, truly cytosolic from cytoplasmic vesicular compartments. To circumvent these problems, we have developed an unambiguous enzymatic assay of the cytosolic uptake of PTD-driven proteins, based on the processing by ubiquitin-specific C-terminal proteases (DUBs). This method, coupled with fluorometry and fluorescence microscopy, shows that the TAT PTD derived from human immunodeficiency virus type 1 is rapidly taken up by cells but fails to reach their cytosol, except when dendritic cells, which are known to take up circulating antigens for cross-presentation, are used. In addition to its usefulness in assessing cytosolic uptake, DUB processing of PTD-linked proteins can ensure the intracellular release of cargo proteins, which might prove helpful for MHC-I-based vaccination or intracellular delivery of biologically active polypeptides.